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Abstract
Objectives: To find the presence of glaucoma disease in eyes. It has to be found at the earlier stages; otherwise it will 
cause permanent damage to eyes. Methods/Statistical Analysis: Fundoscopy is one of the methods available to find 
the glaucoma disease. This is based on biomedical technique which sometimes may not able to reveal the presence of 
glaucoma. So a new unique method has to generated. By using hybrid feature set from the digitalized fundus images, it 
can be easily detected. Findings: The glaucoma disease is one which affects millions of people across the world as found 
by WHO. Worldwide, the number of people with glaucoma was estimated at over 64.3 million in 2013, and is expected to 
increase to 76.0 million in 2020. The eye needs a certain amount of pressure to keep the eyeball in shape so that it can work 
properly. In some people, the damage is caused by raised eye pressure. Others may have an eye pressure within normal 
limits but damage occurs because there is a weakness in the optic nerve. In most cases both factors are involved but to 
a varying extent. Application/Improvements: The structural features taken from the image can help us to improve the 
findings of the glaucoma disease. The parameters will give complete information on the impact on the eyes. These details 
will help us in detecting the disease at a earlier stage than at a later stage.
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1. Introduction
Glaucoma is one of the chronic disease which is not 
detected at an early stage may lead to permanent dam-
age. It affects the optic nerves and will get worse as time 
proceeds. This is the second type of blindness found 
across the world as declared by WHO. Millions of peo-
ple across the world get detected by the disease and it 
keeps on increasing day by day. Eye disease develop-
ing from increasing intravascular pressure caused by 
tumour, a fluid makes by the attention. Generally eye, a 
novel value is maintained because the quantity of fluid 
secreted is adequate to the number of fluid discharged 
by the attention. It’s typically coupled to a buildup of 
pressure within your eye. Eye disease may be genetic in 
some cases and will known to people at the last stage. 
The high pressure cause damage to the optic nerve and 
it will have impact in the brain. If the injury continues, 

Glaucoma will cause permanent vision loss. Glaucoma 
will cause total permanent visual impairment in long 
course. Mostly the symptoms such as pain are not shown 
in eye disease. The application of liquids at the eye may 
increase the stress and cause higher level of damage to 
the eye if not medicate properly and cause the patient to 
loss  communication through the eye.

2. Literature Survey
The glaucoma detection has to be perfect in every stage 
to avoid visual damage. Even if undetected will cause 
severe damage to the eye. In medical imaging, lot of 
research is going on in this area to develop automatic 
detection of glaucoma. It is also done in such a way to 
produce computer aided design (CAD) tool that will 
help ophthalmologists to diagnose the disease. Various 
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methods such as digital image processing, deep  learning, 
artificial Intelligence tools are used to stand out during 
this analysis sector and are available up with additional 
correct results that may facilitate in additional help for 
diagnosis of glaucoma. Various methods are also used 
for diagnosis. In a study1, a deep learning technique 
is proposed to found the CNN based identification 
of neuroretinal rim and optic disc cupping as well as 
the lamina cribrosa (LC) and its surrounding areas as 
the regions significantly associated with the glaucoma 
classification. Local binary pattern and Daugman’s 
algorithm are done to know the details of features. The 
parameters are compared with Higher Order Spectra 
(HOS)2. In another study3, a novel algorithm was pro-
posed to find structural and non structural parameters. 
An automatic method using feature Learning is pro-
posed along with Deep Learning (ALADDIN) in one 
of the study4.

3. Methodology
The following detailed procedure was then employed as 
the proposed system of detecting glaucoma by extracting 
features using Naive Bayes and classified by Decision Tree 
algorithm.

Pre-processing may be a common name for  operations 
with images at the bottom level of abstraction both input 
and output are intensity images5. The aim of pre-process-
ing is an improvement of the image data that suppresses 
unwanted distortions or enhances some image options 
necessary for additional process.

3.1 Principal Component Analysis
In signal processing, Principal Component Analysis is 
used to delineate into transform for the provided group 
of n input vectors. The PCA processing is shown in 
Figure 1. The length of the vectors will be denoted by 
identical length K. It can be transformed as a n-dimen-
sional vector 

x = [x1, x2, ...xn]
y = A (x −mx) (1)

The vector xis n dimensional since it contains n input 
variables. The dimension of cx isxn if it is multidimen-
sional. The variances are the individual elements Cx(i, i) 
found in principal diagonal.

Cx(i, i) = E (2)

of x and the other values of Cx(i, j) indicate the difference6 
in the input xi,xj.

Cx(i, j) = E (3)

Between variables of the input xi, xj. It shows ortho-
normal7 from the rows of A in equation (1) 

PCA is given according to the relation,

x = ATy +mx (4)

3.2 Structural Features
One of the best approaches for describing texture is to 
use the statistical moments8 of the grey level bar graph 
of the image. The varied statistical features are supported 
by histogram which is grey level, co-occurrence matrix9, 

Figure 1. PCA Processing.



Indian Journal of Science and Technology 3Vol 12 (2) | January 2019 | www.indjst.org

V. R. Balaji and C. Thulasi

and edge frequency4 and run length distribution. The 
 structural features are shown in Figure 2.

•	 Histogram Based Features
The histogram-based features employed in this work 

are 1st order statistics that embrace mean, median and 
variance. Let z be a stochastic variable denoting image 
grey levels and p(zi), i = 0,1,2,3,…….L-1, be the corre-
sponding histogram10, wherever L is that the variety of 
distinct grey levels. The features are calculated using the 
above-mentioned histogram11.

•	 Mean
The mean provides the common grey level of every 

region and it’s helpful solely as a rough plan of intensity 
not very texture.
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•	 Entropy
In Image, Entropy is outlined12 as corresponding states 

of intensity that individual pixels will adapt. It’s employed 
in the measuring and analysis image details, 
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•	 Standard Deviation
The standard deviation13 of the unbiased 

 estimate is given by

 S
A

a m n ma
m n R

a=
−

 −
∈
∑1

1 ,

( ,  (8)

4. Results and Discussion
The Principal Component Analysis is done to delineate 
into transform and the parameters are compared with 
the help of various images. The various images are taken 
in order to find the minute details involved in the dis-
ease. The structural features are taken and compared for 
various instances. The image is analyzed by taking the 
parameters such as deviation, maximum pixel, entropy, 
standard deviation as shown in Figure 3.

5. Conclusion
Glaucoma could be serious disease if not detected at 
proper time and will lead to lot of various  complications. 

Figure 2. Structural Features.
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Fundoscopy helps eye doctors to research the inner 
retinal structural layer analysis. This may help to avoid 
glaucoma to spread across the eyes. The Fundus Image 
of an eye is analysed by Principal Component Analysis 
(Preprocessing method) and the image is further anal-
ysed to get histogram Equalisation for adjusting pixel 
values. The image analysis, then the image is converted 
to RGB Color components for defining the intensi-
ties. In the proposed method, structural features such 
as Maximum Pixel, Standard Deviation, Entropy and 
Deviation are calculated. In next level, the textural fea-
tures will be calculated and it can be combined with 
hybrid structural features. Finally, the detection of glau-
coma can be found out by using decision tree algorithm. 
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